SnI 2 (10.7 g; 99.9% trace metal basis) was placed in a sublimation apparatus ( Figure S1 ), which was heated to 150 °C in a mantle heater for 10 h under reduced pressure of 100 Pa.
After cooling down to room temperature, the apparatus was filled with Ar gas. The sublimed SnI 4 was obtained as orange crystals (2.1 g, 3.4 mmol; 1 st sublimate). Further heating at 330 °C under pressure of 100 Pa for 1 day. After cooling down to room temperature, the apparatus was refilled with Ar gas. The sublimed SnI 2 was collected in an Ar-filled glove box as red crystals (7.1 g, 19.1 mmol; 2 nd sublimate). As residue, 0.85 g of brown solids containing SnO 2 were obtained. Figure S3. APCI mass spectra (negative ion mode) of insoluble small brown particles in solution of the sublimed SnI 2 in DMF.
Preparation of [SnI 2 (dmf)]
In a glove box filled with an inert gas (Ar), SnI 2 (4470 mg, 12.0 mmol; purified by sublimation) was dissolved in dehydrated and degassed DMF (3.0 mL). After stirring at 50 °C for 1 h, the resulting yellow suspension was filtered with a PTFE membrane filter (pore size 0.45 µm) to remove the insoluble solids. Then, toluene (ca. 15 mL) as anti-solvent was slowly added into the solution. After standing at room temperature for 2 days, 3876 mg (8.7 mmol, 72% yield) of [SnI 2 (dmf)] was obtained as colorless needle-like crystals by filtration.
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Sn MAS NMR (298 MHz): δ -391.08. Elemental analysis calcd (%) for C 3 H 7 I 2 NOSn: C 8.09, H 1.58, N 3.14; found: C 7.92, H 1.58, N 3.07.
Preparation of [Sn 3 I 6 (dmf) 2 ]
In a glove box filled with an inert gas (Ar), SnI 2 (4.3 g, 11.7 mmol; purified by sublimation)
was dissolved in dehydrated and degassed DMF (2.9 mL). After stirring at 50 °C for 1 h, the resulting yellow suspension was filtered with a PTFE membrane filter (pore size 0.45 µm) to remove the insoluble solids. Then, CH 2 Cl 2 (ca. 15 mL) as anti-solvent was slowly added into the solution. After standing at room temperature for 2 days, 1.2 g (0.9 mmol, 30% yield) of [(SnI 2 ) 3 (dmf) 2 ] was obtained as orange needle-like crystals by filtration.
119
Sn MAS NMR (298 MHz): δ -341.33.
Preparation of [SnI 2 (dmso)]
In a glove box filled with an inert gas (Ar), SnI 2 (429 mg, 1.2 mmol; purified by sublimation) was dissolved in dehydrated and degassed DMSO (0.58 mL 
Preparation of [SnBr 2 (dmf)]
In a glove box filled with an inert gas (Ar), SnBr 2 (1670 mg, 6.0 mmol, 99.8%, Br based) was dissolved in dehydrated and degassed DMF (1.5 mL). After stirring at 50 °C for 30 min, the resulting colorless solution was filtered with a PTFE membrane filter (pore size 0.45 µm). C 10.25, H 2.01, N 3.98; found: C 10.22, H 1.94, N 3.98 .
Preparation of [SnBr 2 (dmso) 2 ]
In a glove box filled with an inert gas (Ar), SnBr 2 (4987 mg, 17.9 mmol, 99.8%, Br based) was dissolved in dehydrated and degassed DMSO (8.0 mL). After stirring at 50 °C for 30 min, the resulting colorless solution was filtered with a PTFE membrane filter (pore size 0.45 µm). 97 1 ) and refined by the full-matrix least-squares on F 2 (SHELXL-97 1 ). The dimethylamino groups in one of DMF molecules were disordered, which was solved using appropriate models. Thus, two sets of dimethylamino groups, i.e., (C1-N1-C2) and (C3-N1-C4) were placed and their occupancies were refined to be 0.58 and 0.42, respectively.
All non-hydrogen atoms were refined anisotropically except for C3 and C4. All hydrogen atoms were placed using AFIX instructions. The crystal data are as follows: 
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solution was spin-coated on a cleaned glass substrate at 4000 rpm for 60 s. Anti-solvent dripping was performed using 450 µL toluene at 5 s before the spin-coating process stopped.
The substrate was then annealed on a hotplate with the procedure of 35 ˚C for 5 min, 45 ˚C for 5 min, and 70 ˚C for 20 min. After annealing, 50 mg/mL PMMA solution in PhCl was spin-coating on the top of FASnI 3 film at 1500 rpm for 45 s.
Preparation of Crystalline Sample of MASnI 3
[SnI 2 (dmf)] (445 mg, 1.00 mmol) and MAI (158 mg, 1.00 mmol) were dissolved in ethanol (3 mL), and the reaction mixture was stirred at 80 °C for 30 min. The pale green solution was cooled down to give blackish green crystalline powder (355 mg, 0.667 mmol, 67%), which were collected by filtration, washed with ethanol, and dried under vacuum.
Preparation of Crystalline Sample of FASnI 3
In a similar manner to 
